(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(H) EP 1 051 948 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
01.03.2006 Bulletin 2006/09 

(21) Application number: 00108082.9 

(22) Date of filing: 25.04.2000 



(51) IntCL: 

A61B 18/12< Z00601 > 



(54) Automatic activation of electrosurgical generator bipolar output 

Automatische Aktivierung des bipolaren Ausgangssignals eines elektrochirurgischen Generators 
Declenchement automatique d'un signal de sortie bipolaire d'un generateur electrochirurgical 



(84) Designated Contracting States: 
DE ES FR GB IE IT 

(30) Priority: 23.04.1999 US 298762 

(43) Date of publication of application: 
15.11.2000 Bulletin 2000/46 

(73) Proprietor: Sherwood Services AG 
8200 Schaff hausen (CH) 



00 
00 

O) 



o 



LU 



(72) Inventor: Keppel, David 

Longmont, CO 80501 (US) 

(74) Representative: HOFFMANN EITLE 
Patent- und Rechtsanwalte 
Arabellastrasse 4 
81925 Munchen (DE) 



(56) References cited: 
WO-A-99/07299 
US-A- 5 423 809 
US-A-5 810 804 



SU-A- 727 201 
US-A- 5 540 684 
US-A- 5 879 349 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouvo, 75001 PARIS (FR) 



EP 1 051 948 B1 



1 

Description 
BACKGROUND 

1. Field of the Disclosure 

[0001 ] This application relates to a system for activat- 
ing and deactivating bipolar electrodes and more partic- 
ularly relates to a circuit for automatically activating and 
deactivating an electrosurgical generator based on tis- 
sue impedance. 

2. Background of Related Art 

[0002] Electrosurgery is the application of high fre- 
quency electrical current to a surgical site for tissue cut- 
ting and/or coagulation. In monopolar electrosurgery, a 
source or active electrode delivers radio frequency en- 
ergy from the electrosurgical generator to the tissue and 
a return electrode carries the current back to the gener- 
ator. In monopolar electrosurgery, the source electrode 
is typically part of the surgical instrument held by the sur- 
geon and applied to the tissue to be treated. A patient 
return electrode is placed remote from the active elec- 
trode to carry the current back to the generator. 
[0003] In bipolar electrosurgery, one of the electrodes 
of the hand-held instrument functions as the active elec- 
trode and the other as the return electrode. The return 
electrode is placed in dose proximity to the active (current 
supplying) electrode such that an electrical circuit is 
formed between the two electrodes. In this manner, the 
applied electrical current is limited to the body tissue po- 
sitioned between the electrodes. When the electrodes 
are sufficiently separated from one another, the electrical 
circuit is open and thus inadvertent contact of body tissue 
with either of the separated electrodes does not cause 
current to flow. The advantages of bipolar electrosurgery 
over monopolar electrosurgery include 1) use of lower 
power level which translates to less tissue destruction; 
2) reduced danger of alternate site bums since the only 
tissue destroyed is that located between the bipolar elec- 
trodes; and 3) lower applied voltage which decreases the 
chance of tissue charring and scarring due to sparks at 
the electrodes. 

[0004] Typically, the surgeon activates the electrosur- 
gical generator by a hand or a foot switch to apply current 
to the body tissue. Such manual operation can cause the 
surgeon to inadvertently move the bipolar instrument 
from the desired surgical site as the surgeon activates 
the switch. Sometimes, to avoid excessive and unwanted 
surgeon body movement and consequent displacement 
of the instrument, the surgeon will rely on nurses or other 
operating room personnel to activate and deactivate the 
generator. This can cause unintended power delivery or 
undesired duration of power delivery if not properly co- 
ordinated with the surgeon. Also, due to the limits of hu- 
man reaction time or machine response time when hand 
or foot activated switches are utilized, repeated desicca- 



tion of tissue at consistent levels can sometimes be dif- 
ficult. 

[0005] In U. S. Patent No. 5,514,129, an attempt is 
made to automatically key the generator to avoid the 

5 drawbacks sometimes associated with and hand and foot 
switches. This keying and control are based on tissue 
impedance measurements. If the tissue impedance lies 
within a preset range, the generator is turned on and if 
the impedance fails below a preset level or exceeds a 

10 preset level, the generator is turned off. Patient tissue 
impedance is measured between the bipolar electrodes 
by measuring the instantaneous voltage variation and 
the instantaneous current variation between the elec- 
trodes. A first calculator divides the voltage and current 

15 proportional signals to generate a signal representative 
of short circuit impedances. A second calculator divides 
the voltage and current proportional signals to obtain the 
changes in impedance between the electrodes. A first 
comparator compares the signals from the first calculator 

20 against a first reference to identify short conditions be- 
tween the bipolar electrodes and a second comparator 
compares the signals from the second calculator against 
a second reference to identify changes in impedance. A 
logic analyzer electrically connected to the comparators 

25 controls the generator by starting, operating and stopping 
the generator based on the evaluations of the signals 
from the comparators. The circuit of the '1 29 patent there- 
fore monitors the voltage and the current and uses those 
values to calculate the instantaneous impedance, thus 

30 requiring the additional steps of repeated calculations to 
determine the impedance before assessing the imped- 
ance ranges. In order to make these measurements of 
voltage and current variations, RF current must be deliv- 
ered to the patient. 

35 [0006] U.S. Patent No. 4,416,277 discloses a monop- 
olar system utilizing impedance measurements to man- 
date termination of power once the generator is already 
activated and current is being delivered. More specifical- 
ly, the '277 patent discloses a return electrode monitoring 

40 system having patient impedance detection circuitry for 
producing a voltage which is a function of the impedance 
between the split electrodes of the return electrode. The 
voltage signal is applied to adaptive threshold circuitry 
to determine if the impedance is within a desired range. 

45 |f the range is exceeded, a signal is generated to disable 
the generator of the monopolar system. 
[0007] It would be beneficial to provide a system that 
automatically activates and deactivates an electrosurgi- 
cal generator in a bipolar system. The present disclosure 

50 provides such a system that utilizes tissue impedance 
measurements in a bipolar system to not only turn the 
generator off if the impedance value is exceeded, but to 
key the generator as well. This automatic activation and 
deactivation of the generator overcomes the disadvan- 

55 tages associated with manual switches. The circuitry of 
the present disclosure also simplif ies, in part by speeding 
up the calculations, the activation and deactivation func- 
tions. 
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SUMMARY 

[0008] The present invention is as defined in the 
claims. It provides an automatic circuit that controls a 
surgical instrument having a pair of bipolar electrodes. 
The circuit comprises means for measuring the current 
between the pair of electrodes, an impedance detection 
circuit in electrical communication with the current meas- 
uring means, a comparator in electrical communication 
with the impedance detection circuit and a controller elec- 
trically connected to the comparator. The impedance de- 
tection circuit calculates the impedance between the 
electrodes based on the measured current and gener- 
ates a first signal indicative of the calculated impedance. 
The comparator processes the first signal and generates 
an activation signal if the calculated impedance falls with- 
in a predetermined range of impedance values and gen- 
erates a deactivation signal if the calculated impedance 
exceeds a deactivation threshold. The controller receiver 
the activation and deactivation signals and transmits a 
first control signal to a radiofrequency energy output 
stage to activate the electrodes in response to the acti- 
vation signal and transmits a second control signal to the 
radiofrequency output stage to deactivate the electrodes 
in response to the deactivation signal. Preferably the first 
signal is an analog signal and an analog to digital con- 
verter receives the first signal and converts it to a digital 
signal for transmission to the comparator. 
[0009] The automatic circuit preferably further com- 
prises a filter in electrical communication with the current 
measuring means for blocking from the impedance de- 
tection circuit current from the radiofrequency output 
stage which would otherwise interfere with the current 
measuring means. 

[001 0] The current measuring means preferably com- 
prises an oscillator and a transformer for electrically cou- 
pling the bipolar electrodes to the oscillator wherein a 
voltage across a primary winding of the transformer var- 
ies in accordance with a variation of impedance between 
the bipolar electrodes. Preferably the oscillator and trans- 
former are driven at a frequency of about 60kHz to about 
90kHz. In a preferred embodiment, the activation range 
of impedance values is from about 20 Ohms to about 500 
Ohms and the deactivation threshold is about 2000 
Ohms. 

[0011] The present disclosure also provides an elec- 
trosurgical system including a generator for use with bi- 
polar electrodes comprising a current monitor for meas- 
uring the current between the bipolar electrodes, an im- 
pedance detection circuit in electrical communication 
with the current monitor to calculate the impedance be- 
tween the electrodes based on the measured current, a 
comparator for comparing the calculated impedance to 
an activation range of impedance values, and a controller 
for automatically activating the generator if the calculated 
impedance falls within the activation range of impedance 
values and deactivating the generator if the calculated 
impedance exceeds a deactivation threshold. 



[0012] The system may further include a filter in elec- 
trical communication with the current monitor for blocking 
energy from the bipolar output from the impedance de- 
tection circuit. 

5 [0013] The system also preferably comprises a trans- 
former in electrical communication with the impedance 
detection circuit wherein the transformer is driven at a 
constant voltage and the voltage of a primary winding of 
the transformer varies in accordance with a variation of 

to the impedance between the electrodes. The transformer 
transmits a voltage signal proportional to the tissue im- 
pedance between the electrodes. 
[0014] The comparator and the controller preferably 
form part of a microprocessor and the microprocessor 

*s receives and processes the digital impedance signal and 
generates a digital control signal for activating and de- 
activating the generator. 

[001 5] A method of automatical ly activati ng and deac- 
tivating a bipolar electrosurgical radiofrequency genera- 
20 tor is also provided. The method comprises the steps of 
measuring the current between a pair of bipolar elec- 
trodes electrically connected to the generator, calculating 
the impedance between the bipolar electrodes based on 
the measured current, comparing the calculated imped- 
es ance to an activation range of impedances, automatically 
activating the generator if the calculated impedance falls 
within the activation range, and automatically deactivat- 
ing the generator if the calculated impedance falls above 
a deactivation threshold. 
30 [001 6] The step of calculating the impedance prefera- 
bly includes the step of driving a transformer at a constant 
voltage and determining the voltage across a primary 
winding of the transformer. The method may further in- 
clude the step of filtering the radiofrequency output cur- 
35 rent to prevent corruption of the impedance calculation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Preferred embodiments of the present disclo- 
^0 sure are described herein with reference to the drawings 
wherein: 

FIG. 1 is a schematic block diagram illustrating the 
automatic circuit of the present disclosure; 
45 FIG. 2 is a schematic diagram illustrating the auto- 
matic circuit for activating and deactivating the gen- 
erator in response to tissue impedance calculations; 
and 

FTG. 3 is a flow diagram showing the steps followed 
50 for determining automatic activation and deactiva- 
tion of the electrosurgical generator. 

DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 

55 

[0018] Figure 1 is a schematic diagram of the bipolar 
electrosurgical system of the present disclosure. The sur- 
gical instrument for treating tissue at the surgical site is 
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designated by reference numeral 10. The instrument 10 
is a bipolar instrument typically having a pair of jaws (not 
shown) which are movable relative to each otherto clamp 
tissue therebetween. A pair of handles (not shown) are 
activated to move either one or both of the jaws from an 
open spaced apart position to a closed position. As is 
conventional in bipolar instruments, one jaw functions as 
the active electrode to deliver electrical energy from the 
generator 1 2 to the tissue to be treated and the other jaw 
functions as the return electrode to carry the current back 
to generator 12. In this manner, tissue clamped between 
the jaws can be cut and/or coagulated by the transmis- 
sion of electrical energy between the jaws and stray cur- 
rents are minimized since there is no need for a remote 
return electrode pad as required in monopolar surgery. 
[001 9] The electrosurgical generator 1 2 includes a cur- 
rent monitor 14 and an impedance detection circuit 18 
electrically connected to the monitor. The current monitor 
1 4 measures the current between the bipolar electrodes 
of forceps 1 0 and transmits an analog signal to imped- 
ance detection circuit 1 8 representative of the measured 
current. The impedance detection circuit 1 8 calculates 
the impedance between the bipolar forceps 1 0 based on 
the current measurement in the manner described below. 
An analog to digital converter 20 receives the analog im- 
pedance signal from the impedance detection circuit 1 8, 
which is indicative of the impedance, and converts it to 
a digital signal for transmission to the microprocessor 22. 
The microprocessor 22 preferably includes a comparator 
24 and a controller 26, and an output port of the micro- 
processor 22 is electrically connected to a high voltage 
DC power supply 28. The comparator 24 evaluates the 
digital impedance signal by comparing it to predeter- 
mined impedance values and generates responsive sig- 
nals for transmission to the controller 26 as described in 
detail below. In response to the signals received from the 
comparator 24, the controller 26 will generate and trans- 
mit control signals to the power supply 28 which in turn 
will control the energy output of the RF output stage 30 
which delivers current to the bipolar forceps 10. A filter 
electrically connected to current monitor 14, blocks en- 
ergy from RF output stage 30 from entering the imped- 
ance detection circuit 1 8 to effectively eliminate any effect 
the output current might otherwise have on the imped- 
ance calculation. 

[0020] More details of the automatic circuit of the 
present disclosure will now be described in conjunction 
with Figure 2. As shown, jaws (electrodes) 10a and 10b 
are electrically connected to the RF bipolar output stage 
30 so that radiofrequency energy can be supplied to one 
of the electrodes and returned by the other electrode. 
Bipolar forceps 10a and 10b are configured for relative 
movement to clamp tissue therebetween. 
[0021] The current between the electrodes 10a and 
1 0b is monitored by the provision of an oscillator 40 and 
an amplifier 42, connected to the output of the oscillator 
40, which drive the transformer 46 at a constant voltage. 
Preferably the transformer 46 is driven at a frequency of 



about 80KHz, although other frequencies are also con- 
templated. Current passes through resistor 44 and then 
through the primary winding 48 of transformer 46. 
[0022] As the impedance of the tissue changes the cur- 

5 rent changes inversely proportionally if the voltage re- 
mains constant. This is basically defined by Ohm's law 
where V=RI, wherein V is the voltage across the elec- 
trodes in volts, I is the current through the electrodes (and 
tissue) in milliamps and R is the resistance or impedance 

10 of the tissue measured in Ohms. By this equation it can 
be readily appreciated that when the tissue impedance 
increases, the current will decrease and conversely, if 
the tissue impedance decreases, the current will in- 
crease. The impedance detection circuit 1 8 of the present 

15 disclosure essentially measures impedance based on 
the changes in current. Initially, when the tissue imped- 
ance is relatively low, this means the forceps have not 
fully clamped the tissue. Once properly clamped, since 
the tissue prior to electrosurgical treatment is more con- 

20 ductive, when energy is applied, the impedance will be 
low. As the tissue is treated and dessicates, the conduc- 
tivity decreases as the tissue moisture content decreas- 
es. Consequently tissue impedance will increase. 
[0023] More specifically, the oscillator 40 and amplifier 

25 42 deliver a monitoring current to the bipolar forceps 1 0. 
The primary winding 48 of transformer 42 is in circuit with 
the output of the oscillator 40 and the secondary winding 
50 is connected to forceps 10a and 10b. Current deliv- 
ered from oscillator 40 passes through resistor 44 as 

30 shown. As the tissue impedance changes, the imped- 
ance reflected to the primary side 48 of the transformer 
40 will accordingly vary as the variation on the primary 
side depends on the impedance variation of the second- 
ary side of 50 of the transformer 46. Thus, by processing 

35 the voltage at the primary side 48, which will change pro- 
portionally to the impedance change, impedance can be 
determined. The impedance detection circuit 1 8 process- 
es the voltage appearing across the forceps 1 0a, 1 0b 
and generates an analog signal representative of the im- 

40 pedance measurement. As mentioned above, this ana- 
log signal is converted to a digital signal for processing 
by microprocessor 22. 

[0024] The automatic circuit also includes a band pass 
filter which functions to substantially eliminate any effect 

45 the electrosurgical generator 1 2 might have on the pro- 
duction of the analog impedance signal when the gener- 
ator 12 has been activated. That is, the band pass filter 
in effect blocks from the transformer 46 any outputcun-ent 
from the bipolar RF stage 30 output which would other- 

50 wise distort the current measurement and consequently, 
the impedance calculation. As shown in Fig. 2, current 
passes through capacitors 36 and 38, connected in par- 
allel, and coils 54, 56 of the filter. 
[0025] In a preferred embodiment, a second filter (not 

55 shown) is provided to shunt energy to ground which un- 
desirably passes through the band pass filter 52 as a 
further protection against signal distortion. This addition- 
al filter could be part of the impedance detection circuit 
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1 8 or separate therefrom. 

[0026] In conjunction with the fiow diagram of Figure 
3 and the schematic and circuit diagrams of Figs. 2 and 
3, the steps followed for automatically activating and de- 
activating the electrosurgical generator 12 will now be 
described. In the first step, (block 60) the automatic bi- 
polar mode is entered by activating the oscillator 40 to 
deliver monitoring current to the forceps 10 which are 
applied to the tissue in step 62. The current between the 
forceps (electrodes) 1 0a, 1 0b is measured in the manner 
described above as the voltage across the forceps varies 
in accordance with impedance variation. Next, the im- 
pedance between the forceps 10a, 10b is calculated 
based on the current measurement by the impedance 
detection circuitry and an analog impedance signal is 
transmitted to an analog to digital converter 20 (Figs 1 
and 2). The digital impedance signal generated by the 
A/D converter is transmitted to the comparator 24 of the 
microprocessor 22 where it is compared to a preset ac- 
tivation range of impedances. As represented by block 
68, if the impedance does not fall within the activation 
range, e.g., the impedance is too low, then the electrodes 
1 0a, 10b have not fully clamped the tissue as necessary 
and the generator will not be automatically activated. 
However, the monitoring current will continue to be ap- 
plied and the current will continue to be measured in ac- 
cordance with step 64, Note that the monitoring current 
is continuously delivered by the oscillator 40 throughout 
the procedure. 

[0027] If the impedance does fall within the activation 
range (step 68) then the generator 12 is automatically 
activated as represented by step 70. Thus, the activation 
range of impedances is preset to correspond to the con- 
dition when the forceps have sufficiently clamped tissue 
such that radiofrequency energy should be applied to 
treat the tissue. In a preferred embodiment, the activation 
range of impedances is from about 20 Ohms to about 
500 Ohms. Activation of the generator 12 occurs as the 
comparator 24 transmits a digital activation signal to the 
controller 26. The controller 26 transmits a digital control 
signal to the DC power supply 28 in response to the ac- 
tivation signal which in turn enables the RF output stage 
30 to deliver current to the forceps 10 to treat, e.g. cut 
and/or coagulate, tissue. 

[0028] Once the generator is automatically activated, 
the current measurement between the forceps continues 
to be calculated in the identical manner as in step 64. 
The impedance is subsequently calculated, represented 
by step 74, by the impedance detection circuit 1 8 as de- 
scribed above and in an identical manner as step 68. It 
should be appreciated that step 64 is identical to step 72 
and step 66 is identical to step 74, but are set forth as 
separate blocks for the purpose of clarity. 
[0029] Since the generator has been activated, the im- 
pedance calculation is also compared to a preset deac- 
tivation threshold by the comparator 24. It should be ap- 
preciated that this step 76 occurs only if the generator 
has been activated by an affirmative response to step 
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68; if the impedance is outside the range of step 68, the 
loop of steps 64-68 continues uati! such time that the 
generator is automatically activated. 
[0030] The deactivation threshold value is preferably 
5 about 2000 Ohms. If the impedance calculation exceeds 
this deactivation threshold, this indicates that the tissue 
has been treated since the impedance increases as the 
tissue is desicated because its conductivity due to mois- 
ture loss has decreased. If the deactivation threshold is 
exceeded, a digital deactivation signal is transmitted from 
the comparator 24 to the controller 26. The controller 26 
receives this deactivation signal and transmits a control 
signal to the power supply 28 to automatically deactivate 
the generator so current delivery from RF output stage 
30 is terminated, thereby preventing overheating and un- 
wanted destruction of tissue. 

[0031] As can be appreciated, the present disclosure 
advantageously provides a method of automatically ac- 
tivating and deactivating an electrosurgical radiofrequen- 
cy generator based on impedance measurements. The 
impedance measurements are calculated based on the 
measured current between the bipolar forceps and the 
impedance values are compared to preset impedance 
values. The ranges provided herein are by way of exam- 
ple, as other ranges and activation/deactivation thresh- 
olds can be utilized. The automatic circuit disclosed here- 
in can be used, by way of example, with Valleylab's cur- 
rent LIGASURE (registered Trademark) instruments 
which apply RF energy to seal vessels. However, use 
with other instruments is also contemplated. 
[0032] While the above description contains many 
specifics, those specifics should not be construed as lim- 
itations on the scope of the disclosure, but merely as 
exemplifications of preferred embodiments thereof. 
Those skilled in the art will envision many other possible 
variations that are within the scope as defined by the 
claims appended hereto. 



Claims 

1. An electrosurgical system including a generator for 
use with bipolar electrodes comprising: 

a current monitor (14) for measuring the current 
between the bipolar electrodes (10) including a 
transformer (46) having a primary winding with 
a first end driven at a constant voltage through 
a resistive element (44) and a second end cou- 
pled to a return, wherein the voltage across the 
primary winding (48) of the transformer varies 
in accordance with a variation of the impedance 
between the electrodes (10); 
an impedance detection circuit (18) in electrical 
communication with the current monitor (14) to 
calculate the impedance between the elec- 
trodes (1 0) based on the measured current; 
a comparator (24) for comparing the calculated 
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impedance to an activation range of impedance 
values; and 

a controller (26) for automatically activating the 
generator (12) if the calculated impedance falls 
within the activation range of impedance values 
and deactivating the generator (12) if the calcu- 
lated impedance exceeds a deactivation thresh- 
old. 

2. The system of claim 1 , further comprising a filter (1 6) 
for blocking energy from the bipolar output from the 
impedance detection circuit, the filter (16) being in 
electrical communication with the current monitor 
(14). 

3. The system of claim 1 , wherein the impedance de- 
tection circuit is in electrical communication with the 
transformer, the transformer transmitting a voltage 
signal proportional to the tissue impedance between 
the electrodes. 

4. The system of claim 1 , further comprising an analog 
to digital converter in electrical communication with 
the impedance detection circuit for converting an an- 
alog impedance signal from the impedance detec- 
tion circuit to a digital impedance signal. 

5. The system of claim 4, wherein the comparator and 
the controller form part of a microprocessor and the 
microprocessor receives and processor receives 
and processes the digital impedance signal and gen- 
erates a digital control signal for activating and de- 
activating the generator. 

6. The system of claim 1 , wherein the activation range 
of impedance values is from about 20 Ohms to about 
500 Ohms. 

7. The system of claim 6, wherein the deactivation 
threshold is about 2000 Ohms. 

8. The system of claim 1 , wherein the impedance de- 
tection circuit generates a first signal indicative of 
the calculated impedance. 

9. The system of claim 1 , wherein the comparator is in 
electrical communication with the impedance detec- 
tion circuit, the comparator processing the first signal 
and generating an activation signal if the calculated 
impedance falls within a predetermined range of im- 
pedance values and generating a deactivation signal 
if the calculated impedance exceeds a deactivation 
threshold. 

10. The system of claim 9, wherein the controller is in 
electrical communication with the comparator for re- 
ceiving the activation and deactivation signals for 
transmitting a first control signal to a radiof requency 
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energy output stage to activate the electrodes in re- 
sponse to the activation signal and for transmitting 
a second control signal to the radiofrequency output 
stage to deactivate the electrodes in response to the 
5 deactivation signal. 

1 1 . The system of claim 1 0, wherein the first signal is an 
analog signal and the automatic circuit further com- 
prises an analog to digital converter for receiving the 

10 first signal and converting it to a digital signal, the 
digital signal being transmitted to the comparator. 

1 2. The system of claim 1 0, wherein the current monitor 
further comprises an oscillator a for driving the con- 

15 stant voltage across the primary winding of the trans- 
former. 

13. The system of claim 12, further comprising an am- 
plifier in electrical communication with the oscillator, 

20 the oscillator and amplifier driving the transformer at 
the constant voltage. 

14. The system of claim 13, wherein the oscillator and 
transformer are driven at a frequency of from 60 kHz 

25 to 90 kHz. 

15. The system of claim 14, wherein the deactivation 
threshold is about 2000 Ohms. 

30 

Patentanspruche 

1. Elektrochirurgisches System umfassend einen Ge- 
nerator zur Verwendung mit bipolaren Etektroden 

35 umfassend: einen Strommonitor (14) zur Messung 
des Stromes zwischen den bipolaren Elektroden 
(10) umfassend einen Transfomnator (46), der eine 
PrimSrwicklung mit einem ersten Ende, das an einer 
konstanten Spannung durch ein Widerstandsele- 

40 ment (44) betrieben wird, hat und ein zweites Ende, 
das mit einer Riickleitung verbunden ist, wobei die 
Spannung uber die Primarwicklung (48) des Trans- 
formators in Ubereinstimmung mit einer Variation 
der Impedanz zwischen den Elektroden (1 0) variiert; 

45 eine Impedanzdetektionsschaltung (18) in elektri- 
scher Kommunikation mit dem Strommonitor (14), 
urn die Impedanz zwischen den Elektroden (1 0) ba- 
sierend auf dem gemessenen Strom zu berechnen; 
einen Komparator(24) zum Vergleichen derberech- 

50 neten Impedanz mit einem Aktivierungsbereich von 
Impedanzwerten; und 

eine Steuerung (26) zur automatischen Aktivierung 
des Generators (12), wenn die berechnete Impe- 
danz in den Aktivierungsbereich der Impedanzwerte 
55 failt, und Deaktivierung des Generators (12), wenn 
die berechnete Impedanz eine Deaktivierungs- 
schwelle uberschreitet. 
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2. System gemaB Anspruch 1 , weiterhin umfassend ei- 
nen Filter (16) zum Abblocken von Energie des bi- 
polaren Ausgangs der Impedanzdetektionsschal- 
tung, wobei der Filter (16) in elektrischer Kommuni- 
kation mit dem Strommonitor (14) steht. 

3. System gemaB Anspruch 1 , wobei die Impedanzde- 
tektionsschaltung in elektrischer Kommunikation mit 
dem Transformator steht, wobei der Transformator 
ein Spannungssignai proportional zu der Gewe- 
beimpedanz zwischen den Elektroden ubermittert. 

4. System gemaB Anspruch 1 , weiterhin umfassend ei- 
nen analog zu digital Wandler in elektrischer Kom- 
munikation mit der Impedanzdetektionsschaltung 
zur Umwandlung eines analogen Impedanzsignales 
der Impedanzdetektionsschaltung in ein digitales 
Impedanzsignal. 

5. System gemaB Anspruch 4, wobei der Komparator 
und die Steuerung einen Teil eines Mikroprozessors 
ausbilden und der Mikroprozessor erhalt und der 
Prozessor erhalt und bearbeitet das digitale Impe- 
danzsignal und erzeugt ein digitales Steuersignal 
zur Akti vie rung und Deaktivierung des Generators. 

6. System gemaB Anspruch 1 , wobei sich der Aktivie- 
rungsbereich der Impedanzwerte von ungefahr 20 
Ohm bis ungefahr 500 Ohm erstreckt. 

7. System gemaB Anspruch 6, wobei die Deaktivie- 
rungsschwelle ungefahr 2000 Ohm ist. 

8. System gemaB Anspruch 1 , wobei die Impedanzde- 
tektionsschaltung ein erstes Signal erzeugt, das die 
berechnete Impedanz anzeigt. 

9. System gemaB Anspruch 1 , wobei der Komparator 
in elektrischer Kommunikation mit der Impedanzde- 
tektionsschaltung steht, wobei der Komparator das 
erste Signal bearbeitet und ein Aktivierungssignal 
erzeugt, wenn die berechnete Impedanz in einen 
vorbestimmten Bereich von Impedanzwerten fallt, 
und ein Deaktivierungssignal erzeugt, wenn die be- 
rechnete Impedanz eine Deaktivierungsschwelle 
uberschreitet. 

10. System gemaB Anspruch 9, wobei die Steuerung 
zum Erhalt der Aktivierungs- und Deaktivierungssi- 
gnale in elektrischer Kommunikation mit dem Kom- 
parator steht zur Obermittlung eines ersten Steuer- 
signais an eine Radiofrequenzenergieausgangsstu- 
fe, urn die Elektroden in Antwort auf das Aktivie- 
rungssignal zu aktivieren und zur Obermittlung eines 
zweiten Steuersignals auf die Radiofrequenzaus- 
gangsstufe, urn die Elektroden in Antwort auf das 
Deaktivierungssignal zu deaktivieren. 
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1 1 . System gemaB Anspruch 1 0, wobei das erste Signal 
ein analoges Signal ist und der automatische Schaft- 
kreis zum Erhalten des ersten Signals und dessen 
Umwandlung in ein digitales Signal weiterhin einen 

5 analog zu digital Wandler umfasst, wobei das digitale 
Signal an den Komparator ubermittelt wird. 

12. System gemaB Anspruch 10, wobei der Strommo- 
nitor weiterhin einen Oszillator a zum Treiben der 

10 konstanten Spannung uber die Primarwicklung des 
Transformators umfasst. 

13. System gemaB Anspruch 12, weiterhin umfassend 
einen Verstarker in elektrischer Kommunikation mit 

15 dem Oszillator, wobei der Oszillator und der Verstar- 
ker den Transformator bei der konstanten Spannung 
betreiben. 

System gemaB Anspruch 13, wobei der Oszillator 
und der Transformator bei einer Frequenz von 60 
kHz bis 90 kHz betrieben werden. 

System gemaB Anspruch 14, wobei die 
Deaktivierungsschwelle ungefahr 2000 Ohm ist. 



Revendications 

1 . Un systeme electrochirurgica! comprenant un gene- 
30 rateur utilisable avec des electrodes bipolaires com- 
portant: 

un organe de contrdle de courant (1 4) pour me- 
surer le courant entre tes electrodes bipolaires 
35 (10) incorporant un transformateur (46) ayant 

un enroulement primaire avec une premiere ex- 
tremity pilotee a une tension constante par Tin- 
termediaire d'un element resistif (44) et une se- 
conde extremite couplee a un retour, ou la ten- 
40 sion aux bornes de I'enroulement primaire (48) 

du transformateur varie conf ormement a une va- 
riation de Timpedance entre les electrodes (1 0); 
un circuit de detection d'impedance (1 8) en com- 
munication electrique avec Torgane de contrdle 
45 de courant (1 4) pour calculer Timpedance entre 

les electrodes (10) sur la base du courant me- 
sure; 

un comparateur (24) pour comparer Timpedan- 
ce calculee a une gamme d'activation de valeurs 
50 d'impedance; et 

un organe de commande (26) pour rendre de 
maniere automatique actif le g£ne>ateur (12) si 
Timpedance calculee tombe a Tinterieur de la 
gamme d'activation de valeurs d'impedance et 
55 pour rendre inactif le g§nerateur (12) si Timpe- 

dance calculee depasse un seuil de deactiva- 
tion. 
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2. Le systeme de la revendication 1, comprenant en 
outre un filtre (16) pour bloquer I'energie provenant 
de la sortie bipolaire du circuit de detection d'impe- 
dance, le filtre (16) etant en communication electri- 
que avec I'organe de controie de courant (14). 

3. Le systeme de la revendication 1 , dans lequel te cir- 
cuit de detection d'impedance est en communication 
electrique avec le transformateur, le transformateur 
emettant un signal de tension proportionnel a I'im- 
pedance du tissu entre les electrodes. 

4. Le systeme de la revendication 1 , comprenant en 
outre un convertisseur analogique en numerique en 
communication electrique avec le circuit de detec- 
tion d'impedance pour convertir un signal d'impe- 
dance analogique issu du circuit de detection d'im- 
pedance en un signal d'impedance numerique. 

5. Le systeme de la revendication 4, dans lequel le 
comparateur et I'organe de commande font partie 
d'un microprocesseuret dans lequel le microproces- 
seur recoitettraite le signal d'impedance numerique 
et produit un signal de- commande numerique pour 
rendre actif et rendre inactif le generateur. 

6. Le systeme de !a revendication 1, dans lequel la 
gamme d'activation de valeurs d'impedance est 
d'environ 20 Ohms a environ 500 Ohms. 

7. Le systeme de la revendication 6, dans lequel le seuil 
de deactivation est environ de 2000 Ohms. 

8. Le systeme de la revendication 1 , dans lequel le cir- 
cuit de detection d'impedance produit un premier si- 
gnal indicateur de I'impedance calculee. 

9. Le systeme de la revendication 1, dans lequel le 
comparateur est en communication electrique avec 
le circuit de detection d'impedance, le comparateur 
traitant le premier signal et produisant un signal d'ac- 
tivation si I'impedance calculee torn be a t'interieur 
d'une gamme pr6detenminee de valeurs d'impedan- 
ce et produisant un signal de deactivation si I'im- 
pedance calculee depasse le seuil d'activation. 

10. Le systeme de la revendication 9, dans lequel I'or- 
gane de commande est en communication electri- 
que avec le comparateur pour recevoir les signaux 
d'activation et de desactivation en vue d'emettre un 
premier signal de commande vers un etage de sortie 
d'energie haute frequence pour rendre actives les 
electrodes en reponse au signal d'activation et 
d'emettre un second signal de commande vers Peta- 
ge de sortie haute frequence pour rendre inactives 
les electrodes en reponse au signal de desactivation. 
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premier signal est un signal analogique et le circuit 
automatique comprend en outre un convertisseur 
analogique en numerique pour recevoir le premier 
signal et le convertir en un signal numerique, le signal 
5 numerique etant transmis au comparateur. 

12. Le systeme de la revendication 10, dans lequel I'or- 
gane de controie de courant comprend en outre un 
oscillateur pour piloter la tension constante aux bor- 

10 nes de I'enroulement primaire du transformateur. 

13. Le systeme de la revendication 12, comprenant en 
outre un amplificateur en communication electrique 
avec Poscillateur, I'oscillateur et Pamplificateur pilo- 
ts tant le transformateur a tension constante. 

14. Le systeme de la revendication 13, dans lequel I'os- 
cillateur et le transformateur sont pilotes a une fre- 
quence de 60 kHz a 90 kHz. 
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15. Le systeme de la revendication 14, dans lequel le 
seuil de desactivation est d'environ 2000 Ohms. 
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11. Le systeme de la revendication 10, dans lequel le 
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